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(54) Video tape recorder 

(57) A video tape recorder which records video signals having a field frequency of 60 Hz and video signals 
having a field frequency of 59.94 Hz on a magnetic tape in one type of format. A video tape recorder which 
records video signals having a first field frequency and video signals having a second field frequency is so 
constituted that the centers (11a) of the two kinds of video signals recorded on their recording tracks on the 
magnetic tape (7) are substantially in the same position of the tape (7). 
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EXPLANATION OF REFERENCE NUMBERS 



1 video signal input terminal 

2 processor circuit 

3 servo circuit 

4 - encoder circuit 

5 rotary drum 

6a , 6b rotary magnetic heads 

7 magnetic tape 

9 clock signal generator circuit 

11 recording track 

11a reference point 
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DESCRIPTION 



VIDEO TAPE RECORDER 



TECHNICAL FIELD 



The present invention relates to a video tape recorder 
suitable for application to recording a high picture-quality 
video signal, for example. 

BACKGROUND ART 

According to a previously proposed standard for a high 
picture-quality video signal, a field frequency is 60 Hz, a line 
frequency is 33.75 kHz, and the number of lines per one frame is 
1125. 

When a television broadcasting of NTSC system is 
generally broadcasted at present and recording and editing 
processings and so on are carried out, a field frequency of 
59.94 Hz and a line frequency of 15.75 Hz are used and the 
number of lines per one frame is 525. 

While a demand for recording and reproducing a high- 
resolution video signal and carrying out the broadcasting with 
using it has been increased, the current system (i.e., the ntsc 
system or a PAL system) i s still dominant in view of a 
systematic environment. As a result, it is necessary to convert 
a source recorded by a high-resolution video system into that of 
the ntsc system for broadcasting, recording and reproducing it. 
Therefore, it is sometimes observed that a video tape recorder 



for recording, reproducing and editing the high-resolution video 
signal is employed in the systematic environment of the NTSC 
system. Under such circumstance, it is necessary for the video 
tape recorder of the high-resolution video system to process 
even a video signal having a field frequency of 59.94 Hz without 
any problems . 

In this case, a recording format used when a signal is 
recorded on a magnetic tape is a problem. Specifically, if the 
signals have different field frequencies and are to be recorded 
on a magnetic tape as they are, two kinds of track formats, 
i.e., two kinds of track patterns are required. 

For example, when a signal is recorded on a magnetic 
tape with field frequencies of 60 Hz and 59.94 Hz by a digital 
video tape recorder employing the same recording clock 
frequency, total lengths of tracks on the magnetic tape becomes 
125.275 mm and 125.150 mm, respectively- A difference between 
the two track lengths is 0.125 mm. 

It is not preferable that one video tape recorder 
employs two kinds of formats, in view of management of a 
magnetic tape and complication of a hardware. 

Therefore, in order to solve the above problem, a 
recording format is set completely the same by allowing field 
frequencies (59.94 Hz/60 Hz) to be changed in one video tape 
recorder in order to reproduce data recorded with a field 
frequency of 59.94 Hz and vice versa. However, in order to set 
the tape recording pattern completely the same, crystals for 
frequency oscillators respectively corresponding to the field 
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frequencies of 59.94 Hz/60 Hz must be prepared, which leads to 
problem of the manufacturing costs. 
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DISCLOSURE OF THE INVENTION 

in view of such aspects, it is an object of the 
present invention to provide a vide tape recorder which has only 
one clock circuit and, with a simple arrangement, can record 
both of a video signal having a field frequency of 60 Hz and a 
video signal having a field frequency of 59.94 Hz on a magnetic 
tape with a recording format of only one kind. 

A video tape recorder according to the present 
invention is a video tape recorder for recording a video signal 
having a first field frequency and a video signal a second field 
frequency. Substantial centers of lengths of recording tracks, 
on a magnetic tape, for the video signals having the first and 
second field frequencies are recorded thereon at the same 
position. 

According to the present invention, since the 
substantial centers of lengths of recording tracks, on a 
magnetic tape, for the video signals having the first and second 
field frequencies are recorded thereon at the same position, 
errors on both of recording start and end sides of a recording 
track caused when the video signals having the first and second 
field frequencies are recorded on the magnetic tape can fall 
within a tolerance of a recording format of this video tape 
recorder. Therefore, it is possible to record the video signals 
on one magnetic tape with only one recording format. 
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BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is a diagram showing an arrangement of a video 
tape recorder according to an embodiment of the present 
invention; FIGS. 2 and 4 are diagrams used to explain the 
present invention; and FIG. 3 is a diagram showing a recording 
pattern of a magnetic tape by way of example. 

BEST MODE FOR CARRYING OUT THE INVENTION 

A video tape recorder for recording a high-resolution 
video signal on a magnetic tape (hereinafter referred to as a 
VTR) according to an embodiment of the present invention will 
hereinafter be described with reference to the accompanying 
drawings. FIG. 1 is a diagram showing an arrangement of a 
recording system of the VTR according to the embodiment of the 
present invention by way of example. 

As shown in FIG. 1, an input terminal 1 is input with 
a video signal to be recorded. The video signal supplied to the 
input terminal 1 can have both of the field frequencies of 6 0 Hz 
and 59.94 Hz. 

Reference numeral 2 represents a processor circuit 
formed of a microcomputer. The processor circuit detects 
whether the video signal input thereto from the input terminal 1 
has a field frequency of 60 Hz or 59.94 Hz and, in response to a 
detection result, carries out a signal processing corresponding 
to the detected field frequency. An order of the signal 
processings of the processor circuit 2 is previously stored in a 



4 



memory (not shown) in the processor circuit 2. The 
predetermined order is read out in response to the detected 
field frequency and the processor circuit carries out the signal- 
processing of the input video signal in accordance with the read 
program. 

. The input video signal is also supplied to a servo 
circuit 3 for controlling an operation of a tape travel system 
of the VTR. 

The servo circuit 3 is supplied with the input video 
signal as described above and also supplied with a PG signal 
obtained from a pulse generator and an FG signal obtained from a 
frequency generator, from a rotary drum 5. The servo circuit 
generates and outputs a servo signal and so on for the rotary 
drum 5. 

the servo circuit 3 detects whether the input video 
signal has a field frequency of 59.94 Hz or 60 Hz and, in 
response to a detection result, outputs a recording enable 
signal used for controlling a recording start timing to a 
controller circuit 8. while, as described above, both of the 
processor circuit 2 and the servo circuit 3 detects the field 
frequency of the input video signal, a common processing unit 
may be provided at the preceding stage of the processor circuit 
2 and the servo circuit 3 to carry out this detection 
processing. 

An encoder circuit 4 compresses and encodes a video 
signal supplied from the processor circuit 2 and then subjects 
it to an error correction coding processing and so on, forming a 
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recording signal* 

The controller circuit 8 outputs the recording enable 
signal supplied from the servo circuit 3 to the encoder circuit 
4. This recording enable signal is used to control an output 
timing of the video signal encoded by the encoder circuit. 

Reference numeral 9 represents a clock signal 
generator circuit which supplies a clock signal to the encoder 
circuit 4 for forming the encoded video signal to be recorded. 
The clock signal generator circuit 9 is used for the processings 
of both of the video signals having the field frequencies of 
59.94 Hz and 60 Hz. Specifically, the clock signal generator 
circuit constantly supplies a constant clock regardless of the 
field frequency. 

Magnetic heads 6a , 6b provided on the rotary drum 5 
and supplied with the encoded video signal from the encoder 
circuit 4 record the video signal on a magnetic tape 7 with 
forming a predetermined recording track thereon with reference 
to the timing of the recording enable signal supplied from the 
servo circuit 3. 

There will subsequently be described with reference to 
FIGS. 3 and 4 a principle that if substantial centers of lengths 
of the recording tracks respectively obtained when the field 
frequency is 59.94 Hz and 60 Hz is constantly recorded at the 
same position on the magnetic tape, the same format can be 
employed . 

FIG. 3 is a diagram showing a recording track pattern 
of the video signal recorded on the tape. If the field 
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frequency is 59.94 Hz, a track length L of the recording track 
is 125.150 mm, and if the field frequency is 60 Hz, a track 
length L of the recording track is 125.275 mm. Since the 
difference between both of the track lengths L si 0.125 mm, if 
recording start positions PI of the respective tracks are 
aligned., the difference between both of the track lengths 
directly reflects a displacement between recording end positions 
P8 thereof, which makes it impossible to employ the same format. 

Therefore, the centers of the respective recording 
tracks are initially aligned at a certain position on the tape, 
thus dispersing and allocating the difference (0.125 mm) between 
the track lengths to a recording start side and a recording end 
side by a half thereof (0.0625 mm), respectively. 

While a point of 1/2L is preferable as a reference 
point as a center of the recording track, the point is in the 
middle of a data recording area in the recording track of this 
embodiment and hence is not proper as the reference point. 

Accordingly, in this case, a start ping lla, which is 
displaced from the position of 1/2 L toward the recording end 
direction by about 3.8 mm, for a block (SAT block) where a 
tracking data is recorded is employed as the reference point. 
If the reference point (the start point of the SAT block) of the 
video signal having the field frequency of 59.94 Hz and the 
reference point (the start point of the SAT block) of the video 
signal having the field frequency of 60 Hz are aligned at the 
same position on the tape, as clearly shown from FIG. 4, the 
difference between the two recording tracks is dl=0. 00612 mm on 
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the recording start side and d2=0 • 00587 mm on the recording end 
side. 

A standard recording track employing as a recording 
start point STDS and a recording end point STDE positions 
located in the middle points of the differences between the 
recording tracks on both sides is set, and the servo circuit 3 
and so on are adjusted so that the recording should be carried 
out in accordance with the standard recording track. If the 
standard recording track is employed as the reference, 
displacements between the standard recording track and the 
recording tracks employed in cases of the field frequencies of 
59.94 Hz and 60 Hz becomes dl/d2=0 . 03306 mm on the recording 
start side at maximum and dl/d2=0 . 02835 mm on the recording end 
side at maximum, which can fall within a track-length error 
range (± 0.0 7 mm) in the VTR according to the embodiment. 
Specifically, it becomes possible to record the video signals 
having the field frequencies of two kinds with the same format . 

Areas VI, V2 shown in FIG. 4 are data areas where 
video data are recorded, and areas Al , A2, A3, A4 are data areas 
where audio data are recorded. 

A means for displacing a recording start timing in 
response to the field frequency as described above will be 
described with reference to FIGS. 2 and 3. As shown in FIGS. 
2A, and 2B, when the field frequency of the input video signal 
is 60 Hz, if the PG signal is output from the rotary drum 5 at a 
timing to, the servo circuit 3 generates the recording enable 
signal at a timing tl to supply it to the rotary drum 5 and the 
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controller circuit 8 Th» _ • 

urt 8. The PG S19 „al output at the timing to 

indicates that the magnetic heads 6a, 6b on the rotary drum 5 

« e located at certain reference rotation positions, with 

reference to this signal, the recording start timing and so on 

of each of the recording tracKs are determined. In this case 

the timing tl is set so that a time obtained by calculation of a 

t— difference between the timing to and the recording start 

point ( STDS, of the standard recording tracK and a time 

difference between the recording start point (STDS) of the 

standard recording trac* and the recording start point. of the 

recording trac* used when the field freguency is 60 Hz should be 



The encoder circuit 4 supplied with the recording 
enable signal from the servo circuit 3 (through the controller 
"rcurt 8, transmits the encoded video signals to the'magnetic 
hsads 6a. 6b of the rotary drum 5. The „a g „eti c heads 6a, 6b 
supplied with the encoded video signals record the video signal 
on the tape 7 in accordance with the recording enable signal 
Timings t2, t5, t6, t7 shown in fig. 2b represents 
recording start timings at points p 2 , p5 , p6 , p7 snown ^ ^ 
3, respectively. 

When the field freguency is 59.94 Hz, as shown in 

at the timing to. then the servo circuit 3 generates the 
recording enable signal at the timing t3 and supplies it to the 
controller circuit 8 and the rotary drum 5. As described above 
«- timing t3 is set so that a time obtained by calculation of a 
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time difference between the timing to and the recording start 
point (STDS) of the standard recording track and a time 
difference between the recording start point (STDS) of the 
standard recording track and the recording start point of the 
recording track used when the field frequency is 59.94 Hz should 
be t3-t*0. 

Similarly, the encoded video signal is recorded on the 
magnetic tape 7 by the magnetic heads 6a and 6b in accordance 
with the recording enable signal. 

Therefore, according to this embodiment, it is 
possible to record both of the video signal having the field 
frequency of 59.94 Hz and the video signal having the field 
frequency of 60 Hz on the magnetic tape with the same format, 
which facilitates the management of the magnetic tape. 
Moreover, only one kind of the recording clock signal is 
required, which advantageously simplifies the hardware to that 
extent . 

when the magnetic tape thus recorded is reproduced, a 
reproducing apparatus using the field frequency of 60 Hz or 
59.94 Hz can be employed. 

It is needless to say that the present invention is 
not limited to the above embodiment and various arrangement can 
be effected without departing from a gist of the present 
invention. 
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CLAIMS 

1 . in a video tape recorder for recording a video 
signal having a first field frequency and a second field 
frequency, 

said video tape recorder being characterized in that 
substantial centers of track lengths of recording tracks, on a 
magnetic tape, of video signals having said first and second 
field frequencies are recorded at the same position on said 
magnetic tape. 

2 . in a video tape recorder for recording a video 
signal having a first field frequency and a second field 
frequency, 

said video tape recorder being characterized by 
compris ing: 

a timing- S i gna i supplying means for supplying a timing 
signal to a signal processing means for subjecting said video 
signal to a signal processing and to a servo control means for 
controlling a travel system of said video tape recorder, 

wherein said timing signal supplying means generates a 
timing signal used for starting the recording at a predetermined 
tuning so that the substantial centers of the track lengths of 
the respective recording tracks, on the magnetic tape, of the 
video signals having said first and second field frequencies 
should be recorded on the same position of said magnetic tape. 



3. In a video tape recorder for recording 



a video 



11 



9139A_I_> 



signal having a first field frequency and a second field 
frequency, 

said video tape recorder being characterized by 
comprising: 

a detecting means for detecting whether said video 
signal to be input has a first field frequency or a second field 
frequency ; and 

a timing-signal supplying means for supplying a timing 
signal to a signal processing means for subjecting said video 
signal to a signal processing and to a servo control means for 
controlling a travel system of said video tape recorder, 

wherein said timing signal supplying means generates a 
timing signal used for starting the recording at a predetermined 
timing in response to an output from said detecting means so 
that the substantial centers of the track lengths of the 
respective recording tracks, on the magnetic tape, of the video 
signals having said first and second field frequencies should be 
recorded on the same position of said magnetic tape. 

4 . In a video tape recorder for recording a video 
signal having a first field frequency and a second field 
frequency, 

said video tape recorder being characterized by 
comprising: 

a detecting means for detecting whether said video 
signal to be input has a first field frequency or a second field 
frequency; 
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a timing-signal supplying means for supplying a timing 
signal to a signal processing means for subjecting said video 
signal to a signal processing and to a servo control means for 
controlling a travel system of said video tape recorder; and 

a clock generating means for supplying a constant 
clock signal to said signal processing means regardless of a 
field frequency of said video signal, 

wherein said timing signal supplying means generates a 
timing signal used for starting the recording at a predetermined 
timing in response to an output from said detecting means so 
that the substantial centers of the track lengths of the 
respective recording tracks, on the magnetic tape, of the video 
signals having said first and second field frequencies should be 
recorded on the same position of said magnetic tape.-. ... 

5. In a video tape recorder according to claim 2 , 3 or 

4, 

said video tape recorder, characterized in that said 
first filed frequency is 59.94 Hz and said second field 
frequency is 60 Hz. 
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